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INTRODUCTION
The tarsal sinus syndrome (TSS) can be understood as a set of conditions that affect this topography and produce similar signs and symptoms. Even though its incidence is not reported to be high, it often causes pain and permanent disability, likely removing affected individuals from their activities for long periods. In this syndrome, the presence of pain within the tarsal sinus, which worsens with deep palpation, may be accompanied by local edema and sense of instability [1] [2] [3] .
The etiology of OSH is often undefined. However, the presence of previous trauma can be found in approximately 70% of the cases 1. 4 . Inversion sprains, fractures, and repetitive traumas are pointed out as responsible for injuries of the talocalcaneal ligaments that, when poorly healed, could produce a subtalar instability, a finding usually associated with the syndrome 1,4-6 . Ligament remnants and the presence of joint lassitude cause synovitis and chronic local irritation that translates to the patient as local pain and discomfort 7. 8 . The initial treatment is based on motor physical therapy and on the use of semi-rigid orthoses, which reduce the mobility of the area 3,4,6 . In the failure of a non-surgical approach, the arthroscopic debridement is a viable alternative with high rates of positive outcomes.
1,2,4,5,9
The technique is performed using two portals anterior to the lateral malleolus, seeking visualization and resection of the ligament debris, as well as of the hyperplastic synovial tissue.
The association of the subtalar instability with the TSS has led some authors to propose adjuvant stabilizing procedures for this region. These approaches include from a simple Brostrom-Gould ligamentoplasty to reconstructions with free grafts and talocalcaneal arthrodesis. Despite the few series of cases, the techniques have shown consistent and lasting results
6,10,11
. The objective of this study is to report the results of subtalar arthroscopic debridement in eight patients with TSS resistant to conservative treatment.
METHODS
This is a retrospective study with eight TSS patients who underwent subtalar arthroscopy for debridement of the tarsal sinus between January 2015 and January 2017. Four men and four women, with an average age of 43 years (33-57 years), were diagnosed with TSS for reporting pain on the tarsal sinus, exacerbated by deep palpation and mobilization of the subtalar. All patients were submitted to x-rays with foot and ankle load, which showed an absence of degenerative diseases, in addition to an evaluation by magnetic resonance imaging, which showed an increase of signal in the area and/or the presence of talocalcaneal ligament injuries. None of the patients presented sequels from fractures, osteoarthritis or tarsal coalition. Only after six months of conserva- tive treatment, including rest, analgesic and anti-inflammatory medication, muscle strengthening, and use of semi-rigid orthosis, surgical treatment was indicated.
After approval by the ethics committee of the institution and the signature of the informed consent term, all patients filled out the epidemiological questionnaire and underwent functional assessment using the Visual Analog Scale for pain (VAS) and the American Orthopaedic Foot and Ankle Society Score (Aofas) in the preoperative consultation and during follow-up, with an average of 12 months (6-24 months).
The statistical analysis was performed with the Gretl (2017c) software. Student t-test was used to compare pre-operative and post-operative data. In this study, we adopted a 0.05 value for the alpha error and consequent rejection of the null hypothesis.
SURGICAL TECHNIQUE
The patients underwent general anesthesia associated with the blocking of the saphenous and femoral nerves. After positioning the patients on dorsal decubitus with a small cushion under the gluteus and pneumatic tourniquet on the thigh, they were all marked for the arthroscopic portals and the local anatomical references (Figure 1 ).
The intermediary portal was established at 1 cm from the anterior edge of the lateral malleolus, at the height of its apex, directly on the tarsal sinus. The anterolateral portal was performed 1 cm distal and 3 cm above the apex of the fibula
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. Skin incisions, transverse, with an 11 blade, were made in the places previously established, followed by the introduction of a gripper for opening the capsule. The arthroscopy was performed with a 4.5 mm and 30º lens, instrumented by a shaver and 4.5 mm grippers (Figure 2 ). An electrocoagulation tip of the same size was also used. The resection of the synovitis and the hypertrophic ligament remains was performed, switching the portal and visualization used whenever necessary. The procedure was successful and finalized after verification of complete cleaning of the cavity and the absence of impact of soft parts to the movement of the subtalar (Figure 3) .
After the suture, a sterile bandage was applied, followed by a splint. In the first postoperative follow up, after one week, the bandage was replaced, and the splint substituted by an immobilizing boot. Physical therapy started on the same week, stimulating the mobility of the ankle and subtalar in a controlled way, avoiding the inversion and internal rotation up to the sixth week. The load was initiated during the first week progressively. The boot was replaced by a rigid anklet on the fourth week, and light physical activities were initiated. The patients were allowed to resume sporting activities at the 16th week.
RESULTS
All eight patients reported a previous history of trauma in the ankle region, seven of them by inversion sprains and one by nonspecific trauma. The descriptive data of the patients can be found in Table 1. It is worth noting that only two patients presented isolated tarsal sinus syndrome and received arthroscopic debridement of the subtalar as an isolated intervention. The other four had lateral instability of the ankle and two, in addition to the instability, also had associated rearfoot varus. In the patients who had instability, Brostrom-Gould ligamentoplasty was performed (which also allowed for the stabilization of the subtalar), and, in patients with rearfoot varus, Dwyer osteotomy of the calcaneus was performed.
During the subtalar arthroscopy, all patients showed exuberant synovitis in the region. Seven patients had remnants of talocalcaneal ligaments and six of the cervical ligament. No cartilage or tumoral lesion was found.
Regarding the scores measured, the Aofas increased by 30 points on average (51.75 at the preoperative to 82.62 at the last follow-up) and VAS decreased on average 5 points (7.37 at the preoperative to 2.12 at the last follow-up) during the evolution. These results were statistically significant, with p = 0.043 and p = 0.032, respectively. Six patients described the result as excellent and two as good. No complication was reported. All patients resumed sporting activities after six months of follow-up.
DISCUSSION
Nonspecific complaints of pain in the lateral region of the ankle motivate a good number of athletes and sedentary patients to seek medical care. Among the differential diagnoses possible, TSS stands out. It is a condition common in the region that causes pain and is often not diagnosed and poorly treated. This condition is characterized by pain on the tarsal sinus, commonly associated with a previous traumatic episode or instability of the ankle and subtalar 13.14 . Pathology anatomy studies prove the presence of intense inflammatory infiltration in the tarsal sinus, associated with the presence of chronic synovitis and disorganized ligament remnants 7. 8 . These findings support the theory of previous trauma (acute or repetition) as the primary etiologic factor in the pathogenesis of this disease. All patients in our study also presented a history of previous trauma, corroborating the data in the literature.
Initially, the approach used in these individuals is non-operative, comprising of a resting phase, muscle strengthening, analgesia, and functional immobilization
3
. Some authors consider the infiltration of the tarsus with corticosteroids an alternative for resistant cases
1.2
. The failure of these measures, however, requires surgical resolution, which can be performed using an open approach or endoscopy.
Frey et al. 5 described the results of the arthroscopic treatment of TSS in 49 cases. With an average follow-up of seven years, they found a rate of satisfaction of 94%. The author reported only five minor complications; the most common of them was the transient neuropraxia of the superficial fibular nerve. Among the injuries observed during the arthroscopy, the most prevalent was the rupture of the interosseous ligament
5
. Oloff et al.
2
, in turn, reported good results using the same technique, with an average Aofas of 85 at the last follow-up. Of the 29 patients in their series, only one was subjected to a secondary to arthrofibrosis arthrotomy. No complications were reported 2. Lee et al.
1 demonstrated the results of arthroscopy in 31 patients (33 feet) with a follow-up of 24 months. The VAS of these patients showed an average improvement of 7.3 to 2.7, and the average trend of the Aofas went from 43.1 to 86.2. Only one patient progressed with irritation of the superficial fibular nerve, showing complete resolution after a neurolysis procedure 1 . This study is in agreement with the positive results presented in the literature. Our patients reported a high rate of satisfaction, 75% considered them excellent, and two results were considered good. We also had high rates of pain reduction, with an average VAS reduction from 7.37 at the preoperative to 2.12 at the last follow-up. The Aofas, in turn, increased from 51.75 at the preoperative to 82.62 at the last follow-up. These results, with statistical significance, were similar to those pre-and adjuvant procedures that carry biases to the interpretation of the data.
CONCLUSIONS
Arthroscopic debridement of the subtalar is a safe and effective alternative for the treatment of TSS resistant to conservative treatment. Further studies with a prospective methodology are needed to confirm the results of the technique.
